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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a white-emitting phosphor excellent in light-emitting 
characteristics, and to provide a phosphor exhibiting light-emitting characteristics featured in 
high luminance in a extremely high yield. 

SOLUTION: The method for manufacturing a nitride phosphor comprising as an essential 
constituent element at least nitrogen and represented by LxMyN(2/3X+4/3Y):Z, which has at 
least one second emission spectrum obtained by converting at least a part of a first emission 
spectrum within a region different from a region of the first emission spectrum, comprises a 
step for calcination in an ammonia atmosphere. In the formula, L is selected among Be, Mg, Ca, 
Sr, Ba, Zn, Cd and Hg; M is selected among C, Si, Ge, Sn, Ti, Zr and Hf; and Z is an activator. 
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4.67/0.419 



[0 0 4 7] 
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*ifc#t4 (460nm) 






feK X 


feSS y 


WK 00 


(*> 


(nm) 


100°C 


200°C 


300°C 




0.598 


0.400 


82.0 


79.1 


612 


93.7 


67.1 


23.5 




0.593 


0.404 


59.0 


55.1 


610 


99.8 


81.1 


37.1 




0.603 


0.395 


84.4 


84.6 


614 


92.9 


56.1 


12.5 



[0 0 4 8] ^KfcftS&ffcftfttt 
^Lx My N(2/3x + 4/3v i : ZOfk^W#l4 

v N (2/3X+4/3Y) : Zfctt, (C a E 

u« ) z S is Ns T-fc$„ H®*j2~4fi, SS^JZ 

OT*fe-5o «#J2fi, 0. 0 15, 3 fi, 0. 

0 0 5, HJ£0ij4W\ 0. 0 3, EuSr^tLt^S. 

m*1 3 5 0t;T*5m ^o<<9i:5 

[0 0 4 9] HM2tt, 5llfi0iJ3t«ritK-r5i:iaS 



* fcSi^tt 1 0 0-1 5 0°CW?JL^I5ISST*?a^±#1-5 

[0050] njjg^ij 4 it, mmm 2 1 jt«+5 t$s#» 
mm<, »v\ lot, uss^i, &#> 

[0 0 5 1 ] <I1«5~7>$4I1 *89J£ti>.£tt 
fc*£#*©IB6« 5-7 £^-f 0 
[0 0 5 2] 
»4] 







(Ca/Si/Eu) 










S«»*£ <363nm) 


SK1G0II5 


Ca,. B Si5N,:Eu oa 


1.8/5/0.2 


IS© 1350°Cx5h 


NH 3 


BN/K — h 


«a 


fflfe 




Ca,. K Sl s N,:Eu 0iM 


1.96/5/0.04 


1®fS 1350tx5h 


NH 3 


BN4<— h 


«a 


ffife 


*!6«7 




1.98/5/0.02 


1®P6 1350°CX5h 


NHj 


BNtf— b 


fife 


fife 



[0 0 5 3] *4lC*5lt5HH^J5J±, Ca .. . Si 
s Ne : Euo. « -CfeSo JBi|*©E^Jt*tt:, ^fb# 30 

ot^AEu* O3 =1. 8:5:0. 2T*fo5„ 

ca, n 2 iMmmt^m 1. 2 8 4 g 

Si, N< (^M) 3. 3 7 6 g 

Em O, WfM) 0. 3 3 9 g 

rcc»3<b"S-^Jl!|^S:x BN5o{JfCAtL, 1 2 0 0*»b 
1 3 5 0°C, T>^-T#ffl^T, ffttJF-C5«FlW, ft 

jsasrfTofc. jagtt, £aa»e> sunwt 1 3 5 o°c 

2 1/mi n(DfiJ-g-T\ ^gELi^ttfc 0 ^© 

^flE*sj§-tc5g3tiSfftjnTV^Sfc«>, M£»©ft 

[0 0 5 4] HJS#j6li, SfftfcCa,. 86 Eu 
/^7ACa, N 2 Si, N< : Hfca--} 50 



o^AEu.Oi =1. 96:5:0. 04T*fc5 o 
C a 3 N 2 (i^M^®?) 2 . 8 8 8 g 
S i 3 N< (^$P«) 6. 9 7 1 g 

Eu 2 0 3 (fiTISSD 0. 1 4 0 g 

r © 3 {k&msm t> , » 5 t Pl«©K8t&«feT?, ft 
/£&fTofc. $tttil5£|im 

[0 0 5 5] |H6«7tt, S*ftCa,. ... Eu 
o.o.s S i s N. T'fc5„ ^©E^Wtt, M{b 
WACa.Ni :ftfltf--f*S i » N« : jftfl^ 
7°f7AEu 2 O, = 1. 98 : 5 : 0. 0 2ffc 

Ca, N 2 iMtoffltSm 2. 9 3 0 g 
S i 3 N< (^SB») 7. 0 0 0 g 

Eu 2 0 3 ({&&») 0. 0 7 0 g 

Jt««J:»)t>lRl±L-C^fc. S&fc, 
7lC±9»&jxfc**«:Ht, littW 6 t liJSlWO. % 
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[0 0 5 6] <mMffl6RV7\Cj:'Qmbfttz1kytft<D 

6{t, MMM6R^7 Ex = 4 0 0 nmt«Lfe 

6RXf7%, Ex = 4 6 0 nmT*MLfli^(D|g7t^ 
b/^^l-HT'fcSc 118 li, H»J 6 &LF7 <DR 

Mmz^-fmx'hZo i9it e ru 7 <D®)mx 

[0 0 5 7] 4 0 0 nm©pJTO*©)t$:, ^1 H 

mmmsRvn <nmmik%m^ e 1 o nmt-te 

[0 0 5 8] 6 0 nm»pltt«©)t^ HJfe 

0ij 6 JlJt 7 (Dmtmik%m^M Ltc 0 m 7 (Cfc^T, 
**«6tt, 6 2 0 nmT*ie)tU Hife0iJ7te, 6 

l Onm'tttMttv^c r©i5l:, Hlfi«B7t 

J;9#fe^3S3ti-5o '©4 6 0nmlt »M 
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[0059] ^o[i 6 ~ 9 <k 9, g-^&#«T-W 

[0 0 6 0] <|lllffl|8fttf9>ISK0l8tt» gftfrS 
n. 97 Euo. 03 S i 5 Ns T&5„ TOOiS-g- 
Jfc*MU »^>!>AS r 3 N 2 : mtM&S i 3 
N« i^^nt^AEu! O3 =1. 97:5: 
0. 0 3T'fe5 o ^0 3-f^t)^lr, BNiolJKA 
ft. 8 0 0- 1 0 0 0t^3BSISJjfe*U =t 

<D'&, 1 2 5 0 ~ 1 3 5 0°CT' 5 l^lffl&fifc&tTVV 5 Bf 

11/mi nOtlR *M6«EL|jfcttfc. £©16 
*, ftfeaJtr^^, 3 6 5nm©3tHMtSrfr5 fc» fcBft 

«8 0iflM36flM)2 0 O^fcfcttSfifiiftttHu 8 
7. 7%*«»TKvMB£*m$:ij*L-CV'»5 Q ^5(4, 

#jgw 5 m\m^%W(D%mm 8 9 ^-r„ 

[0 0 6 1] 

[%5] 



Sr M Ca,iSi,N»&i 



Sr/Sl/Eu =1.97/5/0.03 



[0 0 6 2] 





«63fe4#ti (460nm) 






&n x 


fefll y 


«*& tt) 


sum (w 


<» 


200*0 




0.625 


0.373 


58.4 


62.4 


62.9 


87.7 




0.663 


0.336 


35.5 


81.3 


86.7 


92.3 



[0 0 6 3] MMM 9 W\ ttftft S r ,. 4 Ca,. t 
S i , Ns : EuT'fc5 0 H»5>J9li, HJ60!J 8 t mm 
W'M^ttT-M^ffot. H10I4, 3»J9£, E 
x =4 6 0 nmT?BjBLfci:£©363te*'<* S/Ufc^-f 
HT'fcSo 01Oi>e>Kb^i:?^ Ex=460n 

©f— ^fi, 6 5 5 nmT*&5„ rftdj;'?, Wfe3S3t 

ttfl9 0S**Sn. t Cao. . S i . Ns :Eu 
roi^SWtt* 8 6. 7%£, &#T*fc5 0 



[0 0 6 4] <te©li;!fc#d>^bfeibfc#©S*©2i;!iS 

fll&^-fo sWfiWmftStt-fklfcSJtflEtt, Lx My N 
<2/3 X+ </3Y, : ZTg£ft5M^ft&T' 

' fe5. Ka<b»$*ft©S*«rit5c*"e*)5, Lit, B 
e , Mg. C a , Sr. Ba, Zn, Cd, HgOI I 

L, Mtt, C; Si, Ge, S nO I Vli»f)45Si 
9 5> 4 < 1 1> l mkh U Z BSHSJSPJ 
T*fe5o iSS^JZtt, Eu^J L^A\ Cr, Mn, 
Pb, Sb, Ce, Tb, Sm, Pr, Tm, Ho, E 

[0 0 6 5] 2^»*3feft:tt, S r j S i s Ns : E 
u, Ba! Si s N» : Eu, Mg 2 Si 5 Ns : E 
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u , 


B a S i 


7 N,0 


Eu, 


Mg S i 7 


Nio 


E 


a, Sr, BaC5V>ft<HlW (PO<)e 


u , 


Z n S i 


7 NlO 


Eu, 


S r 2 G e 


5 Ns 


E 


C 1 2 : Eu, Mn, gMI^f^Y, O2 S : E 




B a 2 G 


e 5 Ns 


Eu, 


M g 2 G e 


5 N„ 


E 


u, La 2 O2 S : E u, Y 2 O3 : Eu, Ga 2 O2 


u , 


Znj G 


e 5 Ns 


E u. 


S r Ge 7 


Nio 


E 


S : Eu4if*K-^1-5-i:K:J:9, 




B a G e 


7 N.O 


Eu, 


Mg G e 7 


N.o 


E 




U , 


ZnGe 


7 NlO 


Eu, 


S r .. 8 


C a o. 2 


S 


[0 0 6 9] »±©J:5lwLT»ja*ixfc**^^— 



is Ns :Eu, Bai.i C a 0. 2 S i . N„ :E K£/B^T6feL E D . 9 tt 

u, Mgi. ■ Cao.2 Sis N, :Eu, Zn 9 9 %T*fe5 0 Z<D£ 5 *5SW"C*)5»3t^*- 

,.s Cao.2 SUN. :Eu, Sro.s Ca 10 K«rttffii"S i t ^ *Mtt&< M£ff ££jST'#, 

0.2 Si, Nio :Eu, Ba,., Ca.., Si flMM£**ffi< 0^*V»»3tM«rltflW 5 

7 Nio : Eu, Mg 0 . s Cao. 2 Si,N,o : Z «!: #"C«* 5. 

Eu, Zno.s Cao. 2 Si, N,o :Eu, Sr [ 0 0 7 0 ] <£3tSff 2 >I2 1 2 tt, #&eHK«5$8 

0.8 Cao.2 Ge, N.o :Eu, Ba,. Ca 3tSB 2 Sr^HT*>5. El 1 3 tt, *38K»C«5363t 

0.2 Ge, Nio :Eu,Mgo. 8 Cao.2 Ge Sffi 2 ©Hft*^ hA'Sr^f UT'fcS. H 1 4 tt, * 

7 N.o :Eu, Zno.s C a 0. 2 Ge,N, 0 : %H£fl«58££Ht 2 ©feflBBE«SrSrfBlT*)5. 

Eu, Sr.. 8 Cao.2 Si. GeN,. :Eu, [ 0 0 7 1 ] SSftgg 2 H, if 7 7^ 7l« 1 1 V±U 

Ba, 8 Cao. . Si.GeN,. :Eu,Mg £»■ £ftfc*ijfWI 1 2 i , 0ftM»fcJg 1 2 

0.8 Cao.2 .Si.GeN.. :Eu, Zn,, tbfcWS^&SitfS 71* irTHIMWgttSftfc U - K7 U 

Cao.2 SUGeN.o :Eu, Sr. Si 20 -A £ , &f~7 7 W T&K 1 1 t 2 £ frbffi 

5 N« iPr.Ba.Si.N. iPr^Sr.Si. -t P KRtt fetufc 

N. :Tb, BaGe, N.o : C eftZ&W&X'Z »WlC«5a^***l 4 fc % 1 4 

[0 0 6 6] <3S)t3£«l >01 lfi, *58^t«536 [ 0 0 7 2 ] -^77^ TS^S 1 1 il^^/nil 

[0 0 6 7] LEDfy^tt, tt**tf-^ 1 2 OR-TiB«|C3E*ii: Am^t 3 5 

m««fc*44 6 0ninOI n G a N^ifflcJS «r 0 M m^©^^3te»^*r#Mjg^5.- tME^* 

ft5*Wifl^^5. R^ttSft*^ 1 112Ktt, *3tJg*SK(te>tuT*3 9, 6 

(-(i, pffl^ftWfcnffl^frJit^ricSn-Cfet) 30 tB*Sil5383tf-^H:, Wfeffi«^&54 6 Onm© 

JUMfeStU fi»&l&ikLT^5. ^(WSttiTf 1 <0± ©2N»»«3t*-T-S:ffl^5wtas#4UV\ C© 

rt®tcf±, **MK:«5a^b*S3tff8*SfSl^iSttt #^K1"5. ^>f#^Kft, y - K7 w-A 1 3 £7^ 

[0 0 6 8] ^iWI^ 1 T'f fel^iLfci*^ 7*©Ktt^tLfcy-K7U-Al 3 a»C^i»-e!7>r-t- 

h/vrt, RJWSTRWLfcMSStJ^JB*^^^ h/u 40 *VKU EllS:t5-*0!l-K7U-Ai 3 b \z 

^fS3fc*3fcftS rAlzO, : Eu, Y 2 S i O s : C 4£A&, f ftx*>ViJjg 1 5 fc&A&tltc^—sl' K 

e , T b , M g A 1 1 1 0,9 :Ce, Tb, Sr,A I^WtlC !J - K7 1 3 Lfef , 

1 ,2 0 25 :Eu, (Mg, Ca, S r, B a (D 0 h T LT»llifc«lT:$-£, H 1 2 (d^-f i 0 *fl&S»fflOL 

fcfe.l«±) Ga. S4 :Eu, ED<ti-5 0 «3fc^tt 2 ©S<bfe**tt 1 4 tt, 

f$Si. (PO.).Cl:Eu, (SrCaBa). t«S»b»*Jtft 8 a Srffiffli"5 0 ^i»#:Ji 1 2 K« 

(PO4) .CI :Eu, (BaCa) . (PO< ) . aESriti-fc, 4 6 0 nm-eJSlfi-j-SJS*^^ hA'fc* 

CI :Eu, (Mg, Ca, Sr, Ba©?V>&<<t 50 -fSlffeL ED 34*56* L, ^©^3t^^^ h/l'Sr, ¥i* 
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[0 0 7 3 ] 
[*6] 





IF CmA) 


VF (V) 


Radiometric (mW) 


Photometric (Im) 


tr-- r&-& 

Peak Cnra) 


4HM 
FWHM (nmj 


as* 

Dominant (rim) 


H-feLED 


20 


4.05 


14.78 


0.955 


464.02 


18.35 


468.05 


#fel_ED+YAG 


20 


3.75 


9.59 


3.042 


463.47 


150.73 


568.85 


*3Sft#8a 


20 


3.80 


5.84 


1.890 


596.00 


196.36 


582.75 



[0 0 7 4] 







feW 

y 


feS« 
Tcp (K) 


Ra 


(Im/W) 


«feLED 


0.134 


0.057 


0.00 


0.00 


11.79 


#fet_ED+YAG 


0.348 


0.367 


4938.93 


78.27 


40.56 


WfeLED-f £<t 


0.454 


0.416 


2827.96 


74.58 


24.87 



[0 0 7 5] «?llCi5Mt2©I«W8 
aft, mfi«-2©a{fc*S3tft:t, SMI*, irU^AT* 
ttiS Sties' hy >>A • • U-*y MS 

C#T, YAG<bv^ 0 ) fcfc»a-Lfcfc©*rffl 
1^5. rtL^OSfttbii, Itflg : YAG : HJ£0ij2©g 
{t#J&ft#=2 5 : .6 : 3ffe5 0 #fe^*lft3£ 
3t fc Y A G (D&ftW. t ©a*^to*o*3t3g1loS 
Jtflctt, WAg : YAG= 2 5 : 6 LTV» 
So *«Wfc«53B3t«112H: % 36* tr- 30 
ICfcS4 6 0nm©I nGaNl^il:ft5M 

W£LED©3§ft*-<* h/H^ t^jt#8ai5« 

5 5. 

[0 0 7 6] «ICf.5Ml2tffeLEDi:Y' 
AG©£tt#i&ffi^fc»ftOTfcfcifc«-f5. -©Y 
AG©^^ii, f— ^Mi s 4 6 3. 4 7nmT*fc£> 
©t-StU I«f)tft8a«f-^Si 5 9 6. 
0 0 nmtl/^fiit^^^^ h^Sr^LT^-So 40 

It felx = 0. 3 4 8, fely = 0. 3 6 7T*^£tl 

8a^ffiimil2li fel^x = 0. 4 5 4, -fell 
y = 0. 4 l 6t?«Six5**4:1|Flffcefe-C*)«. fe 
i&£f±, 2 8 2 7. 9 6K-Cfe9, W*fe^i£V^3fe» 

JSJtiSllfcHtfra^ftiRfettSr^L-C^a. ^ ibid. * 
369Jfc#538ftJ£1l2tt, 2 4. 8 7 1 m/W^V^rSi 50 



[0 0 7 7] 

«3fi*&S:ittti-5-i:iSt?#5. 3 bin, #&3§ft** 

[E9S<z>ffi)|lfcf!l9l] 
S. 

[12] HXW2ftVH:fifl6«r. Ex = 4 6 0nm 
[13] HJS#02~4£, Ex = 4 6 0 nmfill 

[14] njE0«2~4©ae*'<* h/u&^Lfcfc© 

[115] HJfe#ij2~4©Kt=j-x^* h/U«r*Lfct>0> 
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[116] mOM6&V7t:. Ex = 4 0 0nmtl|2 

[H17] ^It?j6W7^ Ex = 4 6 0nmT« 

[18] Stlfiffil6XtJt7©S*t*S:^1-|aTfc5. 
[09] «#J6.K.tf 7©S)i£;*'<* h/^iwtfBV 

[El 1 0 ] HJfe0!l9£, Ex = 4 6 0 nmflgLfc 

[Hi l ] *38Wt«5»^aS«l«:^1-H"e*>5. 
[11 2] **WKl«5*3fei6«2 Sr*-f-H-e*>5. 
[Ell 3] *38MK:«S»3t»B2©»3l6^^ 

[Hi 4] *»E£«5*««2©£M*fr*1- 

Pi ®^©LS:l&5H-5 0 

P 2 S i 5r*&#1-5„ 

P3 JBWWL*:, ft»Mftf-ea{fc1-5. 

P 4 mm<DS i fc, S^#Hm^T-M{b1-5, 0 

P5 LWtttL, &t&ftt5 

P 6 m&r^ms i 3 N< tov>T, »«**fr5. * 
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EuCfttftEu, 0 3 iCO^T. ^^fr 
L 3 N 2 , S i 3 N 4 „ Eu 2 Os SriB-g-f 



Eui d ©iSHH&S: 



P 8 

P 9 Ln N 2 , S i 3 N* 
P10 LxSivNz : Eu-e«Sil5*3t(*:S:ft« 



1 




2 


y - kwe 


3 




4 




5 




6 


K 


7 




8 




1 1 




1 2 




1 3, 


13a, 13b 


1 4 




1 5 





31] 



T 



L,N sS Wt4.P 5 sl »M»f,„ EUAMW^, 




7 8 
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[i2] 



— 







... / — 




















/ \ \/-§6i6l$2 




























i \j \ 











380 430 480 S30 5E0 630 BBO 730 



[113] 




380 430 480 530 580 830 680 730 

iKftinn) 
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[114] 



g BO 











j ! 












VI 




























^/ r mmm 3 \ X 










■T^' ........ V \ 

/ Ni \ \ 























220 270 320 370 420 470 520 570 



[@5] 




520 270 320 370 «0 470 520 570 
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[19] 
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i NA 



200 250 300 3S0 100 150 500 550 
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[mi o] 



ex=460nm 



— 






— 










































































380 430 -WO 530 580 630 6B0 730 



[112] [1113] 




(18) 



EMM 2003-277746 



mi 4] 



520 




/ ^SJ40 
M]0 >v 

-506 1 


ySSO 


-500 

\ ** 


Njjso 


T — 


^f^^^^r^f^v600 


V«o m< V^B?/ 




470\/ / 




O.l js ^0.2 0,3 0.4 0.5 0.6 0.7 0. 



7ny h-~i— ^£>jgfc# 

(51) Int. CI. ' ffl6SUf5-§- FI 7-7:^' (##) 

H 0 1 L 33/00 H 0 1 L 33/00 N 

F^ — A(##) 4H001 CA04 CF02 XA04 XA06 XA12 
XA14 XA20 XA22 XA30 XA32 
XA38 XA40 XA48 XA50 XA56 
XA72 XA80 YA63 
5F041 AA11 CA40 DA18 DA44 DA46 
DA58 



JP 2003-277746 A5 2005. 7. 14 



f§f?B] W- J& 17^F-7 M 14 B (2005.7. 14) 



m # ^] # ^ 200 3-277 746 (P2003-277746A) 
i&ffla] ¥fi£ 15^ 10J! 2 0 (2003. 10. 2) 

tt)fS#-§"] #^2002-80879 (P2002-80879) 
ffl^^fF^Hm 7 |£ ] 

C 0 9 K 11/08 

C 0 9 K 11/59 

C 0 9 K 11/66 

C 0 9 K 11/67. 

H 0 1 L 33/00 
[ F I ] 

C 0 9 K 11/08 B 

C 0 9 K 11/08 C 

C 0 9 K 11/59 C Q D 

C 0 9 K 11/66 

C 0 9 K 11/67 

H 0 1 L 33/00 N 



[sati a ] ¥^i6^ii^iih(2oo4.ii.ii) 

imm-HtjE i i 

[ MiE*t ] mmm 

[ *B IE *f * « II £ ] #tfft*Og5H 

I M IE (D f*l S ] 

[ W W I f * W 15 H ] 

[ft 1 ] 

'> ft < t 1 1 ©Dfe^^i' h /i' £ ^ tT~ 5 ft co /> ft < t fc-gf LT 

, iu IB |g 1 W 3g ft ^ ? h/vift45jg2©3S3t^'<^ h/v^^-rSft&^ft-rsg'M 

■C *5 5 , 
2/ *£„ 

[ n * m 2 1 

B e , M g , C a % Sr. B a , Zn N C d , H g * 5 S¥ <fc 9 38 l£ ft 5 '> ft < t fc 

ll£lii^tt5 I IlWjcii:, C N Si, Ge, S n % " T i , Z r , Hf i>(,45 

»±931lfixS/>*<i:ti*et±*:^*i-5lv|B07c*fc, ^ S? ft Si m^mt* 

* L . Il©^*^^^ F/Hrtt5*©'>4< *» «: Sft «K L T\ fufSlglcDlgft^ 

*> o T , 
[ ft * 31 3 ] 
[ S» * * 4 ] 
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tir IB m ris tt , '> ft < fc - a fe b w ± -e ft fig as ?y ^ n 5 - t & 4$ $ t -f 5 ft * m 1 x tt 2 

[ » * * 5 ] 

aaiE si fi£ f± , 1 2 0 otEiirotast'i^^ffbftsr^^sttsiftJiixm 
t m * 6 ] 

iiJfES{t;$53i£5fefrr£, LxM Y N (2/3x + 4/ 3Y) . Z (Lli, B e , M g , C 
a, Sr. B a , Z n , C d , H g ^ t ^ -5 il. i 5 I If tl 5 '> * < i 1 1^ ± 1 1 1 
5 1 IffiC07C^T-fo5o M fi , C , Si, G e , S n „ T i , Z r , H f t5> ^ ft -5 S¥ £ 9 
atfft5'>4<itliElit*lft5I V«©S*T?fc5. Z ft , ) T* 

[ f ft * 3S 7 ] 

BiJf5^{b^^:7tft:ii, L x M Y N (2/ 3 X + 4/ 3Y) :Z (LI4. Mg, C a , S 
r , B a ^f>^5ffi i 51«tl5'>'i< i t 1 l«±^^tt5 I I ti5 O 5t Pi? T* & 5 „ M 

m $ % # <r> m & & . 

[ W # 3g 8 ] 

Be, M g , C a , S r , B a , Z n , C d , H g ^ 6 ft 5 8 J: 9 Itfil 5'> ft < it 
liai?r^tt5 I I ffi^TtiOlftft, C , Si, G e , S n , T i , Z r , H f i> 
b ft 5 i¥ £ 0 58 fi it 3 '> ft < 4: t l«£*±«:-£^rl-3 I V{ffi©55ij©g{tfe&tfiii£eg!l& 
ft*t5l8SrtLtv»5Ii:«:ttii:t5lt#5lXtt2lc|atoa<k«**#Oia 

*■ So 

[fft^JS 9 ] 

«TlBZT*S*uS|ttS*llt4s-Eu-t?*>5rtSr1*«ti-5eil*3B6X(±7fc E-tt 03 '* -ffc 
1 o ] 

iulELtJifjIEZtte, L : Z = 1 : 0. 0 0 1 ~ 1 <D * ;U it <D « « ft 1" 5 d 4: £ & Wi 
1 1 ] 

»*5 1 75 1 1 0 <D '> ft < £ ^ 1* *u — ItlBtWlfcftSjt^OlSil^SiaoT 

in-sk* i 2 ] 

'> ft < <ht>^i!f£-£^iif)iEJf?lGD$gft*-<^ h;KD)t©'>ft< fcfc — aJ^ffiJRLT, flflfS 
US 1 O }fc * * F/i/iilft5jB2©JS3fe^'<> h si>(Dyt&fti- %m.ikM&yt# t s 

M IS M <b ft flc fi , ft*3Sl l(c|E«cro^<k!fe^^^T'fe5^<!:^^^i:i-5l§^S« 

[ ^i^ffilE 2 ] 

[ 4t JE » ^ 31 @ * ] 38 93 <73. i¥ $9 ft K 
[ W IE CO f*D ] 

[*wro»«lftttM] 

[ 0 0 0 1 ] 

^^BJ(4, i& ft 3^ 1= , 7* -Y * 7° U W , P D P , CRT, FL, FEDStfjS?f§, 
, # fe 3§ ft ^ ^ 3" - KXf4**|.*atyw* - K * * * t i" S » 3fe * * T « fc 
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m m co m m ft z <o it % 7 ^ ■? « m -t z r t & x- # 5 & , »ffts©^^7^ k * 

-f * - K (LED) ©»»*iffctfl?ffli-5Cfc*s-e#5. 
[ 0 0 0 2 ] 
[ ^*©Kfl?l 

<d m m + ee «5c m » « © m m ft *s ^ x « , * * * * » u 5 s & 1 3s 3t -r 5 « # se s a 3 . 

- k * * m « ^ fc. e & tcig 3t 5 % * #: lt, n ^ ^ p*8 # 0 1/ 

4 04 0 3 (EIT, r^lffi^Cifcj £ ^ 5 . ) *> s , tT-ICjED^T^S. rwfjt^li, M 
x Si Y N z :Eu (Mil', C a . Sr. B a , Z n (D ? /U — / ^ 5 7/^ !) i|4 
l^'>/i< HloaitftS, Z f± % Z = 2/ 3X+4/3 YtSStlS) X* ^ £ ft 

5 i&fifc «r i" 5 ^. 3t flc T & 5 , d © it 5fe ft i£ , Rr8*«*Cti,IJ5 2 5 0 nm- 4 5 0 ii 
mOfiftfifcRlRL'. 4 5 0 n m~ 5 0 0 n mai©$ft < Sltt 5, Sot, : <& 

fTtfrl^Sjtoffe, W£a>&*ttfe©ffitt**Ki|ji-rsfca!>, » , Hfe , # 6 ft if 

© ft a iao x si < s -r s . - © # f u ffl l x , /ctx.tff fe%jty-f t-Kia^^fc 

[ 0 0 0 3 ] 

[ ^ ?! * 5 1? ft L i 5 <t i~ <5 ISM ] 

m m % is m s tu x ^ 5 uss « m « o x s lii^-^ttTtts, k r & ?? o fc . & m <o 

KKlfiSI/BXifttJlS^t, SB > i^^ffofcg^ffoS. C a 3 N 2 . Si 3 N 4 
, Eu 2 0 3 0ie-^tb(i, C a 3 N 2 :Si 3 N 4 :Eu 2 O 3 =2:5:0. 2 X fc 5 
„ rco IB ^ittiD, TkSS (3. 7 5%) RXtmm ( 4 0 0 l / h ) Og^SftlllT 
, 1200 °C —1400 °C (?lffltttli v .l 3 0 0 t~ 1 5 7 5 t) fiS^ffof:. 
flfc © tt » H , «J«*#tt§!fflXifttR*^ife5. :©tt»l«fc9JK3t£tLfc3fc3fc#:*4fi 

W-klcSg^x, # 3B 93 f± , IirolSjt^^^ K/t-^^i-5.^o-gp^pJ:HxUX, flO 

, J!t ft 6 # ft K: » 3t> * 3B * »tt 0 tf *u * * flc © » 3fi * fe *: » S C i fclftit 
5 0 * , #®D/!)^fcX^<^^^cD%^^+4^^^^^^0^^L^®l a 0 p©it^^[2I 
5 d <t . Xtf, »3l»$Ofi»i!Sii*SS:itftt6rt.SlKitt5. * b I- > * fe IS 

its. 

[ 0 0 0 4 ] 

[I£II£ft?&-i-5fc#>ro^|g:] 
J:BRit*ftt5t*l:, '*8»I4, '> ft < t *> ft * «: ^ * , & 1 © * * ^ ^ f h /v 
*Wt5*0'>4< ir-b-^^P^itXLX, HHIEmiO^Tt^^^ h ^ t f 2 Of)t 

£fc t , liffB-©Igtg5;i:#t*54J, 114511*15: HTt 5. 
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3\mxffix-a, i^cois^ii (3. 75%) Rvmm ( 4 0 0 1 / h ) o « * * 

# m m. T T' ft o T V» 3 as N #3gf^l4T>'*^T#fflM' : i 3 T-fToTlv5 <> *35Wfc«3K3ft 

£::<>: HJ;<9, ^«5is«*rK< W © 36 3fc#te & * I"* k «: # 5 r fc 
tfs *T h6 T* *> 3 „ 

ttttwii*»wonifi«tojt*iiEis**aE2 (Hi©^i©iifPit5. ) ^ * -r 

0 *2.Tttit«E0i|i:*«W©lllSfl»Jt«:, UritffllSSBiVJt, ^-^tttl^^fTo t 
^5. J£i&0Jf4*^tfg^#B^4 J T*^;££*TV^ #S&Btf>&i£0iJttTi' ; e = 7#lfflSt 

o d O 1 8 % fc <D 3¥ ^ <D ft ± tfS 0 f c - £ fi , ffiJ&TtfftfcabJfc&^L^ & « ft S i£ *S 
•5„ £ 71 . i * /V 3 s — ^ £5 1 7 . 6%tlSl±LTV^5. $ b \Z. , lf|$^2 0. 7% 

[ 0 0 0 5 ] 

M IB SI j& f4 l 2 0 0tW±©iaSt|)Sii5ffi?tv5r H5ifJ Lv>. 4# Id j& w I g (4 

1 2 o o°c~i 6 o otoSSiroil^ttfil^Srff Lv\ i^SKii 

1 2 0 Ot~l 4 0 0 £ CC0t5fflT*fe5o #1 fifc tf> I @ f± 1 2 0 0 *C ~ 1 4 0 O'COiEfflT*. 

»B*m«uas:fi'5 lSKoi^li^gS^HJJfiLv^is, 7 o o "C ~ l o o otft 

B# HI , £lO&J*«r?TV^ 5 b C , #S^fT^l ZOOt-HOOtft^fBl, 2 <D 
ltTKfcfls4&i&3fef*:f4, ^fe*^b#^^H§E^t: 0 -^^S^l#o^20^^^^^ h A' «r * 

* L < 14 5 8 0 n m ~ 6 3 0 n m ©iK f 1 1 fe ^ f> I: f - ^ Sft ^ j$of 2 

[ 0 0 0 6 ] 

xmxn, ^p^f^^oi^fiffluv^. ^^fysoiju, i§ ft & pi s l fc «9 , 
& m & mm is tc <o -t z & h z 0 m \z & v z & it & v & z> o & & & m ■+ 

f««3tft^|ilt5:iiSft5ii'bt*)5 t * fc , g {t * * iH £ o {£ *4 , * It g ?g * 
[ 0 0 0 7 ] 

fltT IE S f k * %k 3fe ffc f4 , L x M Y N (2/3X + 4/3Y) :Z (L(4, B e , M g , C 
a.. Sr. B a . Z n , C d x H g i» f> 4 5 8 ± 5 Itftt 5 '>4 < i: t 1 «£i±fe ttt 
SI Iffi^TcilT'feSo M ii N C , Si, Ge, Sn N Ti % Z r , Hf 4>b45»i5 
Itfjl5'>4< i t ll^±?r^f tS I Vi©7c^TJj5 Q Z f4 , B&lT-fcS. ) £ 
'>4< Httt5:M ! »tL^, ltb{r4t)i^^Ss ift m ^ /V ^ - ^ ^ , ^*^$)^ 
<73^'fbfe^5t«:^S«i-Sr<!:AST'#5o L x M Y N , 2 / 3 x + 4 

f4\ Co, Mo, N i x C u N F e tl t'Xh Z> 0 I^fjW^ftftli, f§ ft S ^ £ <& T £ it 
fc "9 , IS fS M <D » 14 £• PJL * L "3 "T 5 H tn fc * £ fc * . Tt5Klt*^t:|»it5: t 

# # * lv>„ 

[ 0 0 0 8 ] 

ffimmikyolgyt&te . L x M Y N C2/3X + 4/ 3Y) : Z '(Lit, Mg, C a % S 
r , B a ^?545iJ;9Itfix5'>4< ll«±^^ft5 I I liffi O ft fit T* ifc 3 c M 

f4 , S i T* th 5 . Z 14 , IS S #J T* fc 5 . ) «r '> tt < t fc * * i" S 1 t Of * U V „ r©2 
It % 3i ft {£ (4 , ^ 1 W^Dt^^^ h>W f-^ SfilC 4 0 0 nm~4 6 0 n m <D & ft £ # 
t5*fe«3t^^ KSrttfflLt. 5 Ifti I: ,1 W t 5 t 5 6 Onm 
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-6 8 0 nm#iSCe-^«ftS:* L, 6 (C 3B 3fc "f 5 % Jt # * M it 1" 6 r t & T* # 5 
T & 5 . 

[ 0 0 0 9 ] 

Be, M B , C a , Sr. B a , Z n , C d , Hg lb ft S^ifliStfftS 
lSW±^-a- ; ti-5)II{fficO5t;^C0^'(t:^, C , Si, Ge, Sn, Ti, Z r , H f rt> 

S^t^Ii^fLt^SitA^J Lv\ rixtcj;ij^g!9dsffi«)T^/j:<, Si it $ ^ 
^ + m flc -e & 5 i ift^^^o^-fb^, ivfa©5E*oaNbfc&tf«i&#J 

I I I©5tl : I Vl(D%i : KfiSJZ = 1 . 8 0 — 2. 20:4 — 6:0. 01—0. 

[o oi o ] 

mJW5ZT'g$^5Bg^^J{i, Euffe^rti^S LV\ L x M y N < 2 , 3X + 4 / 

3Y ) : Z T*S $^5S*«^5ci©jKS^JICE u ^fflV^5I i (C i »3 , 2 50nm~4 

8 0 nm#ai:f-^)Sft?rj$o£0gl©f3t7^^ h /l' £ 1" £>• 35=> T? fo 5 „ r © ® 

t-S>5. 4$ fc , » » * ^ W ^- - K t * 3B W © « fk * * * flc'i S: « * -g- *> -fr 5 r i J; D 

[0011] 

gfllELimllEZirfi, L : Z = 1 : 0 . 0 0 1 — 1 © ^^Ik ©H« t 1 1 5 i t iS»4 
L ^„ L x M Y N (2/3X + 4/ 3Y) :ZXfg£;ft,3g;$:«$;^^^<75ZcDlfi"g-£ij'£- 
^±IEt5H(ci-5ri:tcJ;t?, «»S©aflsftf 3t* Sr# 5 r i: as t? # 5 „ Sfc, 
tt#A#fc*flS*a*3te#:«:i!0r-*-*££as-C*5. J:0#*L<ttL : Z = 1 : 0. 00 
3-0. 0 5©*/HtOH^-efc5. ioeioi^it, 95 JW g x , S # © & # & g to 
**3t#*Jlftt5liiST?l5i>bT'S)5. * fc , OK m <D E u O it & % m X *> 5 it 
A , E u © -ft m <D iB -S- it * £ « 4> I" 5 r i {c «fc 5 , J;9i6Jfcft£3fcfle£-a!ati-.5i£;a s 
pT 36 X fe 3 . 

[0012] 

[0013] 

^BfjfE^10B?t^^^ h )V<D % <D '> tt < t pPStS^JIK Lt, BfjfSmi^^Tt^^^ h 
Jl*5* 2 ©»3t^^^ h /KOft &361--5.fc{fctt*3teft: ; £ ^ -f <5 IS 3fe £ « X & o 
X, StllE^ik^^Tt^fi, SaiE^{k**)tfls:t?fe5»3tS«K:B8i-5. d*U;:.fc!)i£3H*: 
IS 3t $f * t , «*ttt©ifeTltltf 0, Wfe, » » . 

«o si a a* * * w ^^#^^^tK/cefe(ci§^i-?»iS7feS«^ii#t-t-2,r t *s x # 5 0 

[0014] 

it {C *J ft Z 2 5 0 n m — 4 5 0 n m©ISI«)t^iiUl L, 5 8 0 n m — 6 5 0 nmW* 
r t X # 5 . ffifl^^-FiLt^ 4> *P © Y 3 A 1 5 O , 2 t^ft^ffi^S^ 
[0015] 
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&±<D z tfrb, # as eh , mm&, m^*^*~®m. k * ^ » * * if w » * « tt © 

5 r <t *s pT IB & * t ^9a*«fifett5. 
[0016] 

y H*M (£17, YAGii^. ) fcffl ^5. 

[0017] 

JW**4>L3r|&?fc-r5 (PI) o g^OLI^ Be, M g „ C a , S r , B a , Z n . C 

d , Hg^b45Si!HtfH5iJ>i!t< it llUJl±S:*tt5 I IftOSiT-feS. «f 

, J!^^-C0L(i, Be, M g , C a , S r , B a O ^/U - /i^ /i 5 7^* P ±|^|# 
# * L < , $fe(CT/I/*y±«&«JilflC«S#4UV>aS, 2^±^^^-?>'bWT* 1 bcfc^o Jff 
ft©Lli>f 5 Kft^ft, 7S Kft*«ft^ttti8t5:i:t-e*5. JB » O L f± , T ^ =f 

xsijiif, ^n-^'^-y^^f^T-i&^^tT^o ^ {c j; d n h m, it t >v •*> y ± m & jr *i 

» ¥■ ±& & S # jkj o . Um^fclSumTfcSriiJSjfSLv^, ^ co IE ffl lc PS £ $ ft 
V\ LO««tt2N£t±-eS)5rii5ff4LV^, ;i ixtt: RB £ £ *u ft i/^ . J; 19 -g- « ftg £ 
■A < i~ 5 fc * ^ & S © L , & JR tf> M , 4I©RgM©H'>4< H lKl^^^ttlt 

[0018] 

i^©S i Sr»#t5 ( P 2 ) . S^«^^^L x M Y N {2/3X+4/ 3 Y) :Z 
(DM ft , C s Si. G e , S ni>e>4 5»J: 91tfil5'>i!t< i 1 l£t±S;* ft 5 I 

. M®n, $i-e&v^t^tft, S i %fflv^T|!i^ftS:l!iSt5i s , r PB £ 
ft * V* . Si, Si 3 N 4 , Si ( N H 2 ) z 4iftftlt5:^it^5. S i t , I 
ffOLilBit, T/V=f^#IS^^, ^L<(±, g if # ffl Sv, * . ^D-7"*"^7ftf^ 

SMfc-g-^CD^iSji&^fi.lljO. 1 fimii^ 1 5 MmT-fc5.:H!ff* Ll\ 
S i OftStt, 3NaiT'fe5rii^J Ll\ 
[0019] 

& K , IfiOL^Il#|I^T'ifct5 ( P 3 ) 0 rCSfSS^, [ it 1 ] (C * 1" „ 
[ 0 0 2 0 ] 
tftl] 

3 L 4- N 2 -» L 3 N 2 
[ 0 0 2 1 ] 

i i ffi co l *• , s m # is m -p . 6 0 ot~9 0 ot, m 5 mm . m -ft -r 5 „ mia !) 

[ 0 0 2 2 ] 

JW © s i Sr , 3*#HSL<p-?Sfl;1-S ( P 4 ) o [<b2] {c 1" „ 

[ 0 0 2 3 ] 

[ft2] 

3Si + 2N 2 ->Si 3 N 4 
[ 0 0 2 4 ] 

7^IS i k Ilfltf, 8 00 °C~1 2 0 0^C, ft) 5 & RK 3 ft 1" 5 . ^ ft (01 «fc 

fig w ( ^ SB ) tSlt5:i#f!5„ 

[ 0 0 2 5 ] 
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I. (Dm it m L 3 N 2 SrSJftfS ( P 5 ) o L © ^ ft #> £ , T/l^^ffl^*, 3g= L < ft 
[ 0 0 2 6 ] 

^ft ^ s? s i 3 n 4 iio^tt), mm*n o ( p 6 ) „ 

. S , R « K , EuWft^^Eu 2 0 3 fc , ^#^^f5 ( P 7 ) „ g * fll 5E L x M 
y n ( 2 /3X + 4/ 3y) : Z CD Z teUmmX- & <0 , E u , Cr.Mn, Pb, S b , 
C e , T b , Pr % S m % Tm, Ho, E r tf> <b ft 5 £ 9 il ft ft 5 '> ft < £ t - ffi ^ ± 

i"5«S, r tttCRS^ S tu* Vn. EuOft^-ttt UTlfta!>ntf jfAtftjgt5#, Sft 
ai>nf!?isft^tffil"ri|-eife5. I^^Zfi^ ? K it & m , 7 5 K ft 4* 

^ffl^5:ttft5, lft^-?D f^A[iIftg©t)«0i4^S rff PS CO "b CD (ft 

& sn ttffltsr t^ t ^ 5o b&'&(dt v ±m&m<DMit%> . m it * << m , s. t* 

H ft ^ * o tT * A ©-sp ft 0 . 1 m m 7J» b 1 5 umti)5;t4S»SLV\ 

[ 0 0 2 7 ] 

± IE © £ fr o fc L 3 N 2 , Si 3 N 4 , Eu 2 0 3 ^«S-a--r5 ( P 8 ) „ ^ ft 6 

£>ft-£-i& ft®? ft £ ft-^1" Wc tf> , Ar^ffim*, Xli, MSS^ffl^.'P, ^ n — Zf Jfc y & 7* 

T? , ft S: fT 5 o 

[ 0 0 2 8 ] 

* & |C , L 3 N 2 „ S i 3 N 4 % Eu 2 0 3 ©S^ft^7yt = 7fIin'ISt5 
(P9) „ l^tJ;5, IWtt5L x S i Y N z : E u S n 5 f 3t*^H 5 ^ i * 

T- £ ( P 1 0 ) „ ^ItiaSSeS?:, [ft 3 ] iZ ft -f „ 
[ 0 0 2 9 ] 

C-fb 3 ] 

(l.97/3)L 3 N a + ( 5 / 3 ) S i 3 N 4 + (0.03/2)Eu 2 

O 3 

— * L t 97 Eu 0 03 Si s N 7 9 8 O o . 045 

[ 0 0 3 0 ] 

It5:tis-ef 5. [ft 3 ] [c ^ T , »*a***BfJK«5fcfl;*«##:fc*W&ftT 

5 # , *38i©S«lSrIlSt5r ii5T?#5t*, ^ft#)££ftf*^fig**;&5cP!iL x 
M Y N (2/3X + 4/ 3Y) : Z ?r'tf L t ^tlrt^V^ 

[ 0 0 3 1 ] 

6 j£ tt # *F , /hffl , B5 Jl & *p , ^/Kp4^^ffiffit5:ijiT*H. I^fiftt 
1 2 0 0 °C 1 6 0 0 °C <D m W X m £ fT 5 r b # X # -5 ^ H JfSL<li, 1 2 0 0 °C 

1 4 0 0 t©i^?fi^^gf Lv^ o ^ ft * ? SI (BN) ©5off ( *'-h£<&ffl 

t5iii)s#*i^. ^-fb^^mwso-sofiroffetc, 7y^;t ( a l 2 o 3 ) uw<d z 
Iftftf, SrHtti'r t ^ * ^ & T* 3 „ 

[ 0 0 3 2 ] 

KT, #389nc«5 & ft & L x S i Y N z : E u , * 31 W £ « 5 ^ ft !03 j£ ft ft 

wMit^&fcfc^x, t©^^^ ra^Tfos l ©iftti, Mont*, zofb-a^f-o^ 

* % m <d m it m m % ft <d z ft & ± m 5t m x &> z> ^ v n e^AEutjgjtt'tits, ^ 

9Bti?A(±£|c2ii:3fliwi^;i/^-¥ffiS;«po. * IS ^ S ft ft ft ft , © ft 

y ±*4gIi{b^^ilcWlT, E u 2 + & SK £U i: L T ffl ^ 5 0 E u 2 + ft I£ 
ft £ ft ^ -T < , 3{ffiWEu 2 0 3 <£>*aj£-X?mjK£*UTl^5„ LA S L, $I©E u 2 0 3 "C 
ft s o<DB8-^iS^t<, ft & t£ m ft ft.# # 6 ft fc < . ^ co & , E u 2 O 3 i»f,oH 
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[ 0 0 3 3 ] 

m n <D I IffiOLfclfeteSft-*'-*-^. t x. . rfflSOCa^^/UT'fi, 0^0. 6 6 

% , N flS 0 . 0 rOC a ^/^Killll^^T, g {fc 1" 5 7t * 

, if? IE Otft*^i'^'ca, N 2 5r!lAL, O XtfN & L t i' r 

5 , O *s 1 . 4 6%, NiU 6. 9 8 % T* & o fc # % ilff, S^?SK tt 2 L 

fc t r ^ , O j&S 6 . 8 0%, N # 1 3 . 2 0%<bi5{fcLTV'>fe o 4 . »J © rfr JR © SS {fc ;& 

A- ~> ? i» C a 3 N 2 T* 14 . O 2 6 . 2 5 %, N 6 . 5 4 % T* fc o fc. 0 r ©Oli^H* 

0 0 °C -C , 8 B$ > ilflltT', *^->n©H^ffof; t r © m * . a ft * /u 5/ 
^A^OO^rO. 6 7 % 4 T* ^ '> £ it 7t i> (O 1£ ft h tl ft „ r. <D t # CO g-ffc # v- !? A n£ © 

N 14 1 5 . 9 2 %t'J)of; 0 

[ 0 0 3 4 ] 

[ it & ] 

a 2 S i 5 N 8 : Eu^SilL, 88 36 «r tf o . i£ l£ £ , 3! 1 lc ^ i" „ 

[ 0 0 3 5 ] 

im i ] 
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ttKW 1 (i&^OCOf )tftC a 2 S i 5 N 8 : E u X' fe 5 . S^Cljk* ;V •> n C a 3 
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N 2 N ^ -ft <^ St S i 3 N 4 , ifc^^t^AEu 2 0 3 ©B£-Jfc*tt-Ca : S i : E 
u = 4 : 5 : 0. 2ffc5, : W 3 fUftSfi^ B N 5 olJl; AiX, 1 4 0 Ot^ if/ 

HfiST, jp -e 5 b# in , i^^trot. ssiiifi^b 5 B$p 9 i^itt 1 4 o ot 

£ T- # * (C & L . 1 4 0 0 °C T- 5 B# ft & ^ £ ft o fc ft , * C 5 «p| *> It Tifi * T?» 

* in ft ip «r =fr o fc . rco^Jft, ds g , 3§ ft t « fe o m ft # *& * <b fc #\ « 

# fe in fc m it m * ft <* 14 , fc BB « IB T ffi *-T 38 ft o fc . it BE #J 5 T- i4 * 9R g ffl 

^ I 1 r- jft j$ * *t o fc # , fcsim^T"^ft^MT^nT^^7i^ofc 0 :n5>©K»S:»!)SL 

*r o fc » -g- X' t> , RI«©Klft***s#btb*:. 
[ 0 0 3 7 ] 
< Jt&ttft > 

*»WOf^ffl3j**S:W*t-r5fc*S>, *-H *Oj*v>SA^H: n p] & # T- % A £ ft o fc . * 
<D^m^^25:t>*^3(C^1- 0 H2f4, II^I 2 S^JtlEi 6 £ / E x = 4 6 0 nmf® 
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?£%mm 2 f4 , t77^7isi io±S5taistifc^iftii 2 1 2 

fcjgriKs^fcms^fojet^sr^^-v-c^wsEtt^ixfcy - ^ - a ^ x ij- 7 7 t s « 

1 1 t * ft: A 1 2 £d»lb«f££;h,5¥*<fc363te*^©0>JS«:«? <t 5 KRit bilfc*8 
lt«5S^«*3tftl 4t, g <fc 4fe * ft # 1 4 iff !) - H7 V-A 1 3<7?^-iaffi^m? 

[ 0 0 6 1 ] 

■9- y r << r mm i i ±i^7;^roiii(Dift»^^fti i 2&&f&£ti^ * <Dm.it 
m*m>&m 1 2 <z> - sp e w ic je « *s t a. m m t & m at «* ti it 3 5 0 um*i©¥*#:ss# 

£ it 5 38 3fe tT — ? & . tfefSlCfcS 4 6 0 nm©§ Jt^^i' h;l/?:1t5. ;©t77 
T g « 1 l i: ¥ * # B 1 2 H^l«$n5*iftf II, ^fcno^igftr^ftlif^- 

— J* 1 3\z.y^-<^TyyL-xy^^>Y"-t^> 0 Kt, y — F 7 v — A 1 3 & V 

-f-y — aK^^-lUffra&L, *#*«)tlf0AiS^*'y7 , W|tll?,'Hfc!)-K7V-J» 
1 3 a lC^Hf7-<t-^y h'L, EtiS-fe ? - *©y-H7W-Al 3 b \CV ^ ^ — 
Kt5. 

g-fk^^Tt^l 4&A^s f fci*Jf->l|l 5 ^iiA^tifc^-zv KS#©tl: iJ - 
K71/-A1 3SrS»Lfc«, ift^llf UW^gftH, Bl 2l:*tJ:?4«# 
I© L E D i t 5, 

Si 2»C«flES:«Ei-i, 4 6 0 n m tn fcT - * -R-ft &.# o 36 3t * * F/l'SrttSf fiL E 
Di5*3tL ( C^Tt^, 1 2 5 ftfl:**** 8 a ^siftilJl LT % Jt b # 

fc ft 3§ ft 1" 5 „ m»cJ:9#*Sr1IFWfcefet;:«3t"#-5»*St«2t»Sr.i:*s-et5 

SeSt/iiOli, *»Wt-«5*3t3K«2<c»*3fe4*tt«:^-*-. 014, g 9 & 3? l 
014. *5S^»C«5IS3tS«-2roJt|St*Kii: Lt, Y A G <D m ft W £r ffl ^ ft ^ fi <D ffi'J 

£ Jfc t tfr t ^ 1" „ 
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E3SE 
IF (mA) 


VF (V) 


Radiometric (mW) 


Photometric (Im) 


Peak (rati) 


FWHM (nm) 


Dominant (nm) 


W&LED 


20 


4.05 


14.78 


0.955 


464.02 


19.35 


468.05 


ff-feLED + YAG 


20 


3.75 


9.59 


3.042 


463.47 


150.73 


568.85 


W&LED+YAG + 


20 


3.80 


5.84 


1.890 


596.00 


196.36 


582.75 



[ 0 0 6 3 ] 

im i o ] 





asa 




Tcp (K) 


Re 


Clm/W) 


HrfeLED 


0.134 


0.057 


0.00 


0.00 


11.79 


ITfeLED+YAG 


0.348 


0.367 


4938.93 


78.27 


40.56 


W-&LED + YAG + 


0.454 


0.416 


2827.96 


74.58 


24.87 
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^-^^O^ft^Broigftffcti, tSg : YAG=2 5 : 6<Dfi*Jfc-CiE-&LTV^ D * IS 0J1 
(C#5?§7tgt 2 li, fS3tf— ^d s *feSli«lCfe5 4 6 0 n m <£> I nGaN^^#ft:)l^ 
5 ^SfcttSSft*^ 1 (^T, ffeLEDH>9„ ) SrfflV^S. W & L E D O |g ft * ^ 
* h Sr , M-ftlfciitTtffcSa^^mL, ^^#^£^t>*fc6&K|gft1-<53§ft=gl«2£# 

[ 0 0 6 5 ] 

* 3B E »c«53B3t«1l2fe*feLEDi:YAGO*3tflcitfflVNfc»3t3g«i:*Jttti- 

So :«YAGrot)tfrli, t'-^^f 6 3. 4 7 n m f S> 5 © (C » L tftfttTt 

fls 8 a © f-?iltt5 9 6. 0 0 n m i: S * 5 fit IC i?t ^ ^ ? h^tlt^5„ "fe 
Hilt ioV^T-b. YAG©t*ft^fflV^c?g7tgtli > •feIHx = 0..3 4 8, #, II y = 
0. 3 6 7-C«*ftJt|fc«j#6<'*#i-566-e*>5. - , 4ft*.Sjfe#8 a tlv^fc 
3£ft g!2tt, fi|^x = 0. 4 5 4, feiy = 0. 4 1 6 f t J tv 5 ^ffilFfc 6 fet* 

fc £ 0 fe?£glJ 2 8 2 7. 9 6 Kt'fc^ m^&^fil/^^^ttSr^LTV^S,, 4 fc , St 
fett^^^V^T S{fc^&ft{£8a£ffl^7c3§7fc;g©2fi, Y A G (D f 5t * Sr I ^ fc 16 * 
Sit Slfl^tJfcRfett^^Ltv^. Sbfc, *9SRK:fiiSS%St2tt2 4. 8 7 1 

[ 0 0 6 6 ] 
[ 36 H © » * ] 

#36 911** I 1 O^jt^^^ h^S:^-f-53tro — SS £ K 4X L T , I 1 Wit^^^ h ^ 

fi«t5:i, JM* W (2 , * « U: # * & W 6 « e - * « ft «: # o JS ^ * h a- 
«r*i-S5B3t^^*— KSrttfflL, b£ IS ft ¥ 4 * - K t5> W ft £ Jft HX L T „ M&frbfc& 
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[ ^i6ffiiE 3 ] 

[ ffl IE *t * « Si * ] 93 tt » 

[»je# &m s * ] n i 4 

[ ffi IE F*0 S 1 
[ 111 1 4 ] 



1.0 



0.9 - 




